Forty-eight sleep-disturbed college students were assigned to one of four conditions: relaxation training, single-item desensitization, placebo, and no treatment. Counterdemand instructions were given during the first three sessions: subjects were told that improvement in sleep disturbance would not occur until after the fourth session. Relaxation and desensitization procedures produced significantly greater reports of improvement in latency of sleep onset than placebo and no treatment during the counterdemand period, while all three treated groups reported significantly greater improvement than no treatment after the fourth (positive demand) session. The results supported the effectiveness of relaxation therapy in the treatment of moderate insomnia. Demand characteristics may contribute to subject reports, but the use of counterdemand instructions allows for valid comparisons among therapy conditions.
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Forty-eight sleep-disturbed college students were assigned to one of four conditions: relaxation training, single-item desensitization, placebo, and no treatment. Counterdemand instructions were given during the first three sessions: subjects were told that improvement in sleep disturbance would not occur until after the fourth session. Relaxation and desensitization procedures produced significantly greater reports of improvement in latency of sleep onset than placebo and no treatment during the counterdemand period, while all three treated groups reported significantly greater improvement than no treatment after the fourth (positive demand) session. The results supported the effectiveness of relaxation therapy in the treatment of moderate insomnia. Demand characteristics may contribute to subject reports, but the use of counterdemand instructions allows for valid comparisons among therapy conditions. Monroe (1967) has demonstrated that poor sleepers display greater levels of physiological arousal prior to and during sleep than good sleepers. Such data suggest that relaxation techniques may represent an appropriate, short-term treatment approach for the elimination of insomnia. An uncontrolled group study by Kahn, Baker, and Weiss (1968) suggested that brief hypnotic relaxation may produce marked improvement in latency of sleep onset, while Geer and Katkin (1966) and Hinkle and Lutker (1972) have reported successful treatment of insomnia via relaxation and variant forms of the desensitization of bedtime-related hierarchy items. Eisenman (1970) , however, has severely criticized the Kahn et al. report for (a) confounding relaxation with Rogerian interviewing and (b) the possible influence of demand characteristics on the self-report outcome measures. The studies by Geer and Katkin and Hinkle and Lutker also employed the problematical self-report measure, and neither study assessed the differential contribution of desensitization and relaxation components. None 1 This paper was based, in part, on a master's thesis by the first author and a presentation at the Midwestern Psychological Association Convention, Chicago, May 1973.
2 Requests for reprints should be sent to Thomas D. Borkovec, Department of Psychology, University of Iowa, Iowa City, Iowa 52 242. of these studies involved placebo or no-treatment comparisons.
In an initial attempt to rule out these criticisms, Borkovec and Fowles (1973) conducted a controlled study of insomnia treatment which included placebo and no-treatment conditions. Sleep-disturbed subjects were randomly assigned to one of four groups: progressive and hypnotic relaxation, selfrelaxation placebo, and waiting-list no-treatment. After three therapy sessions, all three treated groups reported equal improvement and significantly greater change than no treatment. Only the first of Eisenman's criticisms (Rogerian interviewing) could be rejected. Three rival hypotheses remained: (a) Therapeutic demand characteristics produced changes in the self-report measures but not in sleep disturbance, (b) Actual or subjective sleep disturbance was modified, but the improvement was due to nonspecific therapy factors, (c) Sleep disturbance was modified, but the improvement was due to some active component common to all three treatment procedures.
The present study was designed to critically test the demand and placebo interpretations of outcome improvement among subjects trained in relaxation and to evaluate whether any additional benefit would be achieved by the use of single-item desensiti-SHAN STEINMARK AND THOMAS BORKOVEC zation (after Geer & Katkin, 1966) . Sleepdisturbed subjects were assigned to one of four treatment conditions: (a) progressive relaxation, (b) single-item desensitization, (c) a quasi-desensitization placebo, and (d) waiting-list no treatment. Critical to the control procedures was a manipulation of counterdemand and positive demand instructions. All treated subjects were told not to expect improvement in sleep disturbance until after the last (fourth) therapy session. Thus, the demand characteristics during the first three weeks of therapy were in the direction of eliciting self-reports of nonimprovement. Any improvement reported during this period may be viewed as a conservative estimate of actual subjective improvement. It was predicted that the relaxation and desensitization groups would report greater improvement during the counterdemand period than the placebo and no-treatment groups.
Finally, the criticism has been raised, within the context of insomnia research, that placebo groups may not adequately control for expectancy of improvement (Baker & Kahn, 1972) . Recent research indeed suggests that frequently used placebo procedures are not viewed as equally credible as are the active therapy procedures (Borkovec & Nau, 1972) , and that credibility of procedure is positively related to simulated (role-played) improvement (Caputo, Nau, & Borkovec, 1973) . Since it is, therefore, important that outcome researchers evaluate the credibility of their control groups, subjects in the present study rated their respective therapy conditions on a series of scales designed to assess the credibility of those techniques. Additionally, the placebo condition was constructed to be similar in procedure to the active treatment groups to insure that the therapy conditions generated equivalent expectation for improvement.
METHOD Subjects
A brief questionnaire on sleep behavior was given to 519 introductory psychology students at the University of Iowa as a part of a group testing program early in the fall semester of 1972. Subjects indicating 31 minutes or greater in latency of sleep onset and willingness to participate in the study were contacted by phone by a female graduate assistant and scheduled for a pretherapy interview. Interviews were conducted by two male research assistants unassociated with the remainder of the study. Any subject reporting 30 minutes or less average sleep onset latency, current use of drugs, current contact with other professional services, or whose sleep disturbance was shorter than six months in duration was excluded from the study. Retained subjects (N = 52) were told by the interviewer that therapy would involve four sessions of group therapy designed to eliminate sleep disturbance. At this point, the counterdemand and positive demand statements were presented:
We estimate that after the fourth session you will begin to experience dramatic improvement. However, during the first three weeks, we do not expect improvement so do not get discouraged. It is only after four sessions and careful practice on your own that the real improvement will occur.
The subjects were given a supply of daily sleep questionnaires and were asked to fill out the questionnaire daily upon awakening for the remainder of the study. Finally, after commitment to take part in the study, they were informed that they would receive research credit for their participation.
Therapists
Two male graduate students in clinical psychology served as therapists.
3 Each therapist received extensive training in the treatment procedures from the junior author, followed detailed manuals of procedure during the treatment sessions, and treated one group of subjects in each treatment condition.
Treatment
The subjects were ranked on latency of sleep onset obtained in the pretreatment interview and were randomly assigned within severity blocks to one of four treatment conditions: (a) progressive relaxation, (b) progressive relaxation plus single-item desensitization, (c) a quasi-desensitization placebo, and (d) waiting-list no treatment. Within each treatment condition, subjects were assigned to a therapist's group on the basis of mutual time availability. Groups ranged in size from five to seven subjects. No-treatment subjects were told that current treatment groups were filled but that new groups would be formed in four weeks and that they would receive priority if they filled out the daily sleep questionnaires during the four weeks. Four subjects (one per condition) discontinued participation, leaving 12 subjects in each treatment condition.
The initial period of the first session for all treated groups was devoted to rationale presentation, treatment procedure description, and a restatement of the counterdemand instructions. The relaxation groups were then given progressive relax-ation training (Bernstein & Borkovec, 1973) during the remainder of Session 1 and throughout Sessions 2, 3, and 4. The desensitization procedure involved the same relaxation training during Session 1, and relaxation plus desensitization of a single hierarchy item during Sessions 2, 3, and 4. The single item was taken from Geer and Katkin (1966) :
Visualize yourself lying in bed. . . . Imagine your mind is racing and you are unable to fall asleep. . . . Imagine yourself turning your attention away from the disturbing thoughts and thinking only of the relaxation. Each item presentation was followed by 45 seconds of relaxation patter. The subjects in both the relaxation and the desensitization groups were instructed to practice the relaxation technique twice a day, the last practice just prior to retiring. The placebo condition involved a quasi-desensitization procedure. During Session 1 each subject constructed an 18-item hierarchy of chronological bedtime activities and chose six neutral images to be paired with the hierarchy items and to be used as substitutes for relaxation. Viewing sleep disturbance as a problem in which bedtime stimuli elicit responses (physiological and/or cognitive) incompatible with sleep, then the imaginal pairing of such stimuli with varied, neutral images should not theoretically change that functional relationship. In Sessions 2, 3, and 4, each item was presented six times with intervening presentations of neutral images. The subjects in this condition were told to practice hierarchy and neutral image visualizations twice a day, the last practice being at least two hours prior to retiring. The latter instruction was included to insure that practice would not increase sleep disturbance.
All treated subjects returned daily sleep questionnaires from the previous week at the time of each treatment session. At the beginning of Session 4, a restatement of the positive demand instruction was presented; the therapists reminded the subjects that after this session they should begin to experience dramatic improvement in their sleep disturbance. One week after the final session, subjects returned the last week of daily questionnaires and completed a postquestionnaire assessing their satisfaction with the program and the credibility of their particular therapy procedure as a treatment for insomnia. Placebo subjects were offered additional therapy with "another effective procedure." All subjects declined, with most claiming they no longer had any sleeping problems. The no-treatment subjects returned all daily questionnaires from the previous five weeks during this last-week period. Eleven of these 12 subjects were subsequently given one session of progressive relaxation training.
Five months after the conclusion of the study, treated subjects were contacted by phone for a follow-up assessment and were asked to estimate their current, typical latency of sleep onset. Information on the no-treatment group is not presented, since these subjects received relaxation training in modified form from different therapists.
RESULTS
Outcome Measures
The daily sleep questionnaires included five items: (a) the number of minutes before falling asleep on the previous night (latency of sleep onset), (b) the number of times the subject awoke during the night, (c) the number of times the subject awoke and had difficulty falling back to sleep, (d) a S-point rating scale asking how difficult it was to fall asleep on the previous night, and (e) a 4-point rating scale asking how rested the subject felt upon awakening.
Initial data reduction involved calculation of the subject's average score on each item for each week of the study. Analyses of variance (Weeks X Therapists X Treatments) revealed, with only one exception involving rated restfulness at Week 3 noted below, no main or interaction effects involving the therapist factor. Table 1 presents the mean item scores and the standard deviations at pretherapy week, Therapy Week 3 (counterdemand), and Therapy Week 4 (positive demand) for the four treatment conditions. Figure 1 graphically presents the latency of sleep onset means. One-way analyses of variance indicated that the four treatment groups did not differ on any of the pretherapy week items. Since latency of sleep onset was the principal measure of interest in the study, Bartlett's test and the Studentized range test were additionally applied to the pretherapy scores on this item. The results indicated equality of variance and means among the four treatment groups.
Similar to an earlier study (Borkovec & Fowles, 1973) , intercorrelations among pretherapy week item scores were generally low ( Table 2 ), indicating that while subjects were selected on the basis of problems in sleep onset latency, different subjects had different additional sleep disturbance problems.
Counterdemand period. Two-way repeatedmeasures analyses of variance (Weeks X Treatment) with trend analysis were performed on each item from pretherapy week to the week after the third therapy session. During this period, treated subjects had been instructed not to expect improvement. A planned comparison revealed that the relaxa- tion and the desensitization groups reported significantly greater linear improvement in the principal dependent measure, latency of sleep onset, than the placebo and no-treatment groups (F = S.14, dj -1/132, p < .025) by the end of the counterdemand period (see Figure 1) Positive demand period. Similar analyses were performed on each item from pretherapy week to the week after the fourth therapy session. During this latter week, treated subjects had been told that dramatic improvement should now occur. The linear main effect of weeks and the Weeks X Treatment interaction were significant on latency of sleep onset (F = 17.25, dj -1/176, p< .001 and F = 3.06, df = 12/176, p < .001, respectively). Comparisons indicated that relaxation and desensitization groups reported significantly greater linear improvement than no treatment (F = 14.38, df -1/176, p < .001), while the placebo group reported significant linear (F = 19.35, df = 1/176, p < .001) and quadratic (F = 8.50, df = 1/176, p < .005) differences from no treatment. The latter quadratic effect reflects the lack of change by the placebo group until the fourth therapy week, at which time reports of substantial improvement occurred (see Figure 1) .
The linear main effect of weeks and the Weeks X Treatment interaction were also significant on rated difficulty in falling asleep (F = 10.20, df = 1/176, p < .005 and F = 4.30, df = 12/176, p<.00l, respectively).
Comparisons revealed that relaxation and densensitization groups reported significantly greater improvement than no treatment and that this difference was primarily linear (F = 22.08, df = 1/176, p < .001). In addition the placebo group demonstrated significant improvement over the no-treatment group in a linear (F = 24.43, df -1/176, p < .001) and a qradratic (7? = 12.30, df = 1/176, p< .001) fashion.
On the rested measure the linear main effect for weeks was significant (F = 18.45, d/=1/176, p < .001). Relaxation and desensitization groups displayed significantly greater linear improvement than no treatment (F = 8.36, df = 1/176, p < .005). Placebo again showed significantly greater improvement than no treatment in both a linear (F = 7.78, df = 1/176, p < .01) 'and a quadratic fashion (F = 5.88, df = 1/176, p < .025). While linear improvement occurred for the total group in number of times awakened (F = 12.17, df = 4/176, p < .001) and difficulty in returning to sleep once awakened (F = 9.65, a?/= 4/176, />< .005), no between-group differences emerged.
Follow-up. Ten subjects from both the relaxation and desensitization groups and 8 subjects from the placebo group were located by phone five months after therapy and were asked by the caller, blind to treatment group membership of the subject, to report how long it typically takes them to fall asleep at night. The relaxation and desensitization groups reported further reduction in latency of sleep onset since Therapy Week 4 (followup means = 18.5 minutes and 18.0 minutes, respectively), while the placebo group reported an increase in latency (follow-up mean = 29.4 minutes). Although a one-way analysis of variance of the follow-up data revealed no treatment effect, improvement from Week 4 to follow-up was significant for the relaxation and desensitization groups (t = 2.76, dj = 19, p < .02), while loss of improvement for placebo was nonsignificant.
Treatment Credibility
A postquestionnaire, adopted in modified form from Borkovec and Nau (1972) and administered to all treated subjects one week after the last therapy session, assessed the credibility of the therapy technique experienced on several 7-point scales. One-way analyses of variance were applied to the main credibility question ("When the technique was first explained to me, I felt that it was a reasonable, logical approach to the problem of sleep disturbance.") and on an overall credibility index composed of six questions relating to expectancy of improvement, willingness to recommend the technique to others, and amount of improvement directly attributable to the technique. In both analyses, the placebo group credibility means fell between those of the relaxation and desensitization groups, and group differences were nonsignificant. Since outcome may have contributed to these post hoc ratings of credibility, it would be wise in subsequent studies to obtain ratings after the first therapy session. Ratings were made after therapy in the present study in order to preclude the possibility that obtrusive credibility questions might in themselves influence outcome.
DISCUSSION
The results of the present study support the immediate as well as long-term effectiveness of progressive relaxation training (common to both the relaxation and desensitization procedures) in the treatment of moderate insomnia, as measured by reported latency of sleep onset. Most importantly, this conclusion is strengthened by the use of a strategic demand manipulation. Despite instructions incompatible with reports of improvement during the first three weeks of therapy, both the relaxation and desensitization groups reported significantly greater reduction in the principal dependent measure (reported sleep onset latency) than the group exposed to an equally credible placebo procedure. The combined results of no change among placebo subjects during those three therapy weeks and significant improvement among relaxation and desensitization subjects strongly suggest that both placebo and demand characteristic effects (Eisenman, 1970) are not viable explanations of the outcome of this study. It should be noted that while the counterdemand procedure allows valid comparisons among conditions, the issue of the validity of selfreport data remains. Either actual or phenomenological changes did occur differentially, and this distinction may be unimportant from the subject's point of view. Electroencephalographic records in a sleep laboratory, however, are necessary to resolve this problem.
Identification of the specific active ingredient in the relaxation procedure is left unanswered. Arousal reduction, attention focusing which is incompatible with disturbing cognitive activity, or both may have contributed to successful outcome. Evaluation of these components, separately and combined, remains for future research.
The dramatic shift in report by the placebo group after the fourth (positive demand) therapy session raises two possibilities. First, these data may reflect the influence of instructional demand on self-report measures. In this case, prior insomnia studies cannot be clearly interpreted, since improvement by any treated group (placebo or active treatment) may involve demand effects or demand by therapy interaction effects. Second, the change may represent actual or phenomenological improvement in sleep disturbance. In that case, the active effect of placebo treatment involves expectation of improvement. If patient concern over falling asleep is an important contributing factor to the maintenance of moderate insomnia, then elimination of that concern by placebo manipulation would be expected to facilitate actual improvement. In support of placebo effectiveness, Nicolis and Silvestri (1967) have reported that moderate insomniacs improved under both active and placebo medication, while severe insomniacs responded only to active drugs. The follow-up data of the present study suggest, however, that such effects may not be long term. At any rate, electroencephalographic studies again appear to be necessary to determine whether placebo group change subsequent to positive demand instructions represents actual improvement, phenomenological improvement, or merely reflects demand effects on self-report.
Finally, the relaxation and desensitization groups did not differ on any outcome measure. Single-item desensitization (Geer & Katkin, 1966) does not appear then to contribute any additional therapeutic benefit for moderate insomnia. The possibility remains, however, that as the intensity and/or duration of the insomniac's disturbance increases, the amount of conditioned arousal to the sleep situation itself, and hence the potential appropriateness of systematic desensitization, may increase. Furthermore, bedtime related stimuli may not be the only or most important arousal cues involved. Multiple hierarchy items specifically related to stresses and anxiety-eliciting stimuli in the patient's daily environment may be more effective components for use in a desensitization strategy.
